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(57) ABSTRACT

A development device includes a casing storing development
agent, a developing member that is rotatably supported in an
opening of the casing and configured to hold development
agent thereon, a first seal member that extends in a first
direction parallel to a rotational axis of the developing mem-
ber and has a base end at a side of the casing and a free end
contacting an entire length, in the first direction, of the devel-
oping member, and an elastic member disposed between the
casing and the free end so as to face the entire length, in the
first direction, of the developing member. The elastic member
presses the free end against the entire length, in the first
direction, of the developing member.
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1
DEVELOPMENT DEVICE HAVING A SEAL
MEMBER AND AN ELASTIC MEMBER AND
IMAGE FORMING DEVICE HAVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 U.S.C. §119 from
Japanese Patent Application No. 2009-213284 filed on Sep.
15,20009. The entire subject matter of the application is incor-
porated herein by reference.

BACKGROUND

1. Technical Field

The following description relates to one or more develop-
ment devices configured to be incorporated in an image form-
ing device such as a laser printer.

2. Related Art

A development device has been known, which is incorpo-
rated in an image forming apparatus and configured to
develop an electrostatic latent image on a photoconductive
body (e.g., see Japanese Patent Provisional Publication No.
2007-188109). In a casing of the development device, a toner
container configured to accommodate toner is formed in a
position adjacent to a development room in which a develop-
ment roller is disposed. Further, the casing of the develop-
ment device has an opening formed to partially expose, to the
outside, an outer circumferential surface of the development
roller in the development room.

The toner in the toner container is held on the outer cir-
cumferential surface of the development roller, and thereafter
supplied to the photoconductive body via the opening to
develop the electrostatic latent image on the photoconductive
body. The development device has a lower film attached
thereto, which is formed from a PET sheet so as to prevent
toner from leaking from between the outer circumferential
surface of the development roller and a lower rim that rims the
opening of the casing from the lower side of the opening. The
lower film has a base end attached to the lower rim of the
casing with a double-sided adhesive tape, and a free end
configured to contact the outer circumferential surface of the
development roller from beneath the development roller.
Thereby, the lower film seals a gap between the lower rim and
the outer circumferential surface of the development roller.

SUMMARY

In the aforementioned development device, the double-
sided adhesive tape is used to attach the lower film to the
casing. Therefore, when the double-sided adhesive tape is
wrinkled, the free end of the lower film might fail to evenly
contact the outer circumferential surface of the development
roller such that an undesired gap might be formed between the
free end of the lower film and the outer circumferential sur-
face of the development roller. For this reason, the lower film
is required to be carefully attached to the casing so as to
prevent the double-sided adhesive tape from being wrinkled,
and it is really troublesome.

Further, when the free end of the lower film is not
adequately pressed against the outer circumferential surface
of the development roller, a gap is likely to be generated
between the free end of the lower film and the outer circum-
ferential surface of the development roller with use of the
development device, and it might result in failure in adequate
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2

prevention of toner leak from between the lower rim of the
casing and the outer circumferential surface of the develop-
ment roller.

Aspects of the present invention are advantageous to pro-
vide one or more improved configurations for a development
device that make it possible to certainly prevent development
agent from leaking from between an outer circumferential
surface of a developing member and a casing without trouble-
some attachment of a seal member.

According to aspects of the present invention, a develop-
ment device is provided, which includes a casing configured
to accommodate development agent, the casing having an
opening, a developing member rotatably supported, in the
opening, by the casing, the developing member being config-
ured to hold development agent on an outer circumferential
surface thereof, a first seal member extending in a first direc-
tion parallel to a rotational axis of the developing member,
from the casing to the outer circumferential surface of the
developing member, the first seal member comprising a base
end provided at a side of the casing and a free end provided at
a side of the outer circumferential surface of the developing
member, the free end contacting an entire length, in the first
direction, of the outer circumferential surface of the develop-
ing member so as to prevent the development agent accom-
modated in the casing from leaking from between the casing
and the outer circumferential surface of the developing mem-
ber, and an elastic member disposed between the casing and
the free end of the first seal member so as to face the entire
length, in the first direction, of the outer circumferential sur-
face of the developing member, the elastic member being
configured to press the free end of the first seal member
against the entire length, in the first direction, of the outer
circumferential surface of the developing member.

According to aspects of the present invention, further pro-
vided is an image forming device configured to print an image
on a sheet. The image forming device includes a development
device detachably incorporated therein. The development
device includes a casing configured to accommodate devel-
opment agent, the casing having an opening, a developing
member rotatably supported, in the opening, by the casing,
the developing member being configured to hold develop-
ment agent on an outer circumferential surface thereof, a first
seal member extending in a first direction parallel to a rota-
tional axis of the developing member, from the casing to the
outer circumferential surface of the developing member, the
first seal member comprising a base end provided at a side of
the casing and a free end provided at a side of the outer
circumferential surface of the developing member, the free
end contacting an entire length, in the first direction, of the
outer circumferential surface of the developing member so as
to prevent the development agent accommodated in the cas-
ing from leaking from between the casing and the outer cir-
cumferential surface of the developing member, and an elas-
tic member disposed between the casing and the free end of
the first seal member so as to face the entire length, in the first
direction, of the outer circumferential surface of the develop-
ing member, the elastic member being configured to press the
free end of the first seal member against the entire length, in
the first direction, of the outer circumferential surface of the
developing member.

BRIEF DESCRIPTION OF THE
ACCOMPANYING DRAWINGS

FIG. 1 is a cross-sectional side view showing an internal
configuration of a printer in an embodiment according to one
or more aspects of the present invention.
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FIG. 2A is a perspective view of a development cartridge
when viewed from a left front side in the embodiment accord-
ing to one or more aspects of the present invention.

FIG. 2B is a front view of the development cartridge in the
embodiment according to one or more aspects of the present
invention.

FIG. 3 is a cross-sectional view of the development car-
tridge along an A-A line shown in FIG. 2B in the embodiment
according to one or more aspects of the present invention.

FIG. 4A is a bottom view of the development cartridge in a
state where a development roller and a layer thickness regu-
lating blade are removed in the embodiment according to one
or more aspects of the present invention.

FIG. 4B is abottom view of the development cartridge with
a seal member added to the state shown in FIG. 4A in the
embodiment according to one or more aspects of the present
invention.

FIG. 5A is a perspective view of a first frame of the devel-
opment cartridge when viewed from a left front side in the
embodiment according to one or more aspects of the present
invention.

FIG. 5B is a perspective view of the first frame of the
development cartridge to which a lower film is attached in the
embodiment according to one or more aspects of the present
invention.

FIG. 5C is a perspective view of the first frame of the
development cartridge to which side seals are attached in the
embodiment according to one or more aspects of the present
invention.

FIG. 6A is a right side view of a second frame of the
development cartridge in the embodiment according to one or
more aspects of the present invention.

FIG. 6B is a cross-sectional rear view of the second frame
of the development cartridge along a B-B line shown in FIG.
6A in the embodiment according to one or more aspects of the
present invention.

FIG. 7A is a bottom view of a layer thickness regulating
blade attached to the development cartridge in the embodi-
ment according to one or more aspects of the present inven-
tion.

FIG. 7B isatop view of the layer thickness regulating blade
attached to the development cartridge in the embodiment
according to one or more aspects of the present invention.

FIG. 8A is a perspective view showing the lower film and
an elastic member in the embodiment according to one or
more aspects of the present invention.

FIG. 8B shows the lower film and the elastic member in a
state attached to the development cartridge when viewed
from an upper front side in the embodiment according to one
or more aspects of the present invention.

DETAILED DESCRIPTION

It is noted that various connections are set forth between
elements in the following description. It is noted that these
connections in general and, unless specified otherwise, may
be direct or indirect and that this specification is not intended
to be limiting in this respect.

Hereinafter, an embodiment according to aspects of the
present invention will be described with reference to the
accompany drawings. It is noted that when a direction is
referred to in the following description, the direction is deter-
mined based on the definition thereof as shown in the draw-
ings.
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1. Overall Configuration of Printer
A printer 1 of the embodiment is a color printer. As illustrated
in FIG. 1, the printer 1 includes a main body casing 2 formed
substantially in a box shape.

In the main body casing 2, four photoconductive drums 3
are arranged along a front-to-rear direction. Each photocon-
ductive drum 3 is configured to rotate around a rotational axis
thereof extending in a left-to-right direction (hereinafter
referred to as a width direction as well). Each photoconduc-
tive drum 3 is disposed to face a scorotron-type charging
device 4 and a development roller 5. Further, there are four
development cartridges 6 each of which is disposed in a
position adjacent to and higher than a corresponding one of
the photoconductive drums 3. Each development cartridge 6
is configured to hold the development roller 5 and accommo-
date toner. Each development cartridge 6 is attached to the
main body casing 2 in a detachable manner. In each develop-
ment cartridge 6, the development roller 5 is configured to
hold toner on an outer circumferential surface thereof.

In an image forming operation, the outer circumferential
surface of each photoconductive drum 3 is evenly charged by
the charging device 4, and thereafter exposed with a laser
beam (see each dashed-line-arrow shown in FIG. 1) emitted
by a scanning unit 7 that is disposed above the main body
casing 2. Thereby, an electrostatic latent image based on
image data is formed on the outer circumferential surface of
each photoconductive drum 3. The electrostatic latent image
of each photoconductive drum 3 is visualized with the toner
held on a corresponding one of the development rollers 5
being adhered thereto. Namely, a toner image is formed on the
outer circumferential surface of the each photoconductive
drum 3.

At a bottom side in the main body casing 2, a feed cassette
8 is disposed, in which sheets S are stacked in an up-to-down
direction. In the image forming operation, a top one of the
sheets S is picked up by a pickup roller 9 upward with a rear
end of the top sheet in the feed cassette 8 as a leading end in
a sheet feeding direction.

A conveying belt 11 is an endless belt. In an inside area
surrounded by the conveying belt 11, there are four transfer
rollers 12 to each of which a transfer bias is applied thereto.
Each transfer roller 12 is configured to face a corresponding
one of the photoconductive drums 3 across an upper-side
portion 11A of the endless conveying belt 11. The sheet S is
fed by a pair of registration rollers 10, and then conveyed onto
the upper-side portion 11A of the conveying belt 11. The
conveying belt 11 conveys the sheet S on the upper-side
portion 11A thereof forward in the sheet feeding direction,
while turning counterclockwise in FIG. 1.

At that time, the toner image on the outer circumferential
surface of each photoconductive drum 3 is transferred, by the
transfer bias applied to the corresponding transfer roller 12,
onto the sheet S conveyed by the conveying belt 11, in a
sequentially overlaid manner. It is noted that the respective
toner images on the photoconductive drums 3 are different
from each other. Therefore, the toner images of four colors are
overlaid on the sheet S, and thus a color image is formed on
the sheet S. The sheet S with the color image formed thereon
is continuously conveyed by the conveying belt 11 forward to
a fixing unit 13 that is disposed in front of the conveying belt
11.

When the sheet S passes through the fixing unit 13, the
toner image transferred onto the sheet S is thermally fixed
onto the sheet S. After that, the sheet S is fed upward by feed
rollers 14 while turning the moving direction thereof from the
forward direction to the backward direction. Thereafter, the
sheet S is ejected onto a catch tray 15 formed on the main
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body casing 2. The aforementioned procedure is a flow of the
image forming operation by the printer 1.

2. Development Cartridges
In the following description, an explanation will be provided
about the development cartridges 6 in a state attached to the
main body casing 2. The four development cartridges 6 are
configured in the same manner except for their respective
different toner colors.

(1) General Overview of Development Cartridges
As depicted in FIG. 3, each development cartridge 6 includes,
inside a development casing 20, the development roller 5, a
layer thickness regulating blade 21, and a supply roller 22.

The development casing 20 is formed in a box shape elon-
gated in the left-to-right direction (the width direction), and
provided with an opening 23 formed at a lower end of the
development casing 20 (see FIGS. 2A and 2B as well). The
development casing 20 has a partition wall 26 that extends
continuously from alower end of a front wall 24 to a rear wall
25 of the development casing 20. There is a gap of a prede-
termined distance between a rear end of the partition wall 26
and the rear wall 25, and a communication hole 27 is formed
in the gap. Inside the development casing 20, an upper-side
area relative to the partition wall 26 is defined as a toner
container room 28, while a lower-side area relative to the
partition wall 26 is defined as a development room 29 con-
figured to communicate with the opening 23. The toner con-
tainer room 28 and the development room 29 communicate
with each other via the communication hole 27.

The development roller 5 has a longitudinal direction
thereof in the width direction. The development roller 5
includes a cylinder-solid-shaped roller shaft 5A that extends
in the width direction, and a cylinder-hollow-shaped rubber
roller 5B that covers the roller shaft 5A except for both ends
of the roller shaft SA in the width direction. The roller shaft
5A and the rubber roller 5B are formed concentrically when
viewed in the width direction. The development roller 5 is
housed in the development room 29 and rotatably supported
by the development casing 20. A circular center of the devel-
opment roller 5 corresponds to a rotational axis of the devel-
opment roller 5 when viewed in the width direction. The
rotational axis of the development roller 5 extends in the
width direction. The development roller 5 is exposed out of
the opening 23 to a lower front side, and faces and contacts an
upper rear side of the corresponding photoconductive drum 3
(see FIG. 1). Thus, the development roller 5 is rotatably
supported by (a portion of) the development casing 20 around
the opening 23.

The layer thickness regulating blade 21 includes a plate
spring 30 formed in a thin plate elongated in the width direc-
tion, and a press-contact rubber 31 provided at a rear end of
the plate spring 30. The plate spring 30 is disposed to face a
lower front side of the partition wall 26. The press-contact
rubber 31 establishes press-contact with an upper side of the
outer circumferential surface of the development roller 5 (the
rubber roller 5B) owing to an elastic force of the plate spring
30. The supply roller 22 has a longitudinal direction thereofin
the width direction in the same manner as the development
roller 5. The supply roller 22 is disposed near a boundary
between the toner container room 28 and the development
room 29 (i.e., under the communication hole 27). The supply
roller 22 is rotatably supported by the development casing 20.
A rotational axis of the supply roller 22 extends in the width
direction. The supply roller 22 contacts an upper rear side of
the development roller.

The toner container room 28 stores toner to be supplied to
the development roller 5. As an example of the toner, a single
non-magnetic component of polymerized toner may be
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employed. The polymerized toner contains substantially
spherical particles and has a preferred fluidity. An agitator 32
is provided in the toner container room 32. The agitator 32 is
configured to rotate around a rotational axis extending in the
width direction. In the aforementioned image forming opera-
tion, the toner stored in the toner container room 28 drops
from the communication hole 27 to the development room 29
while being agitated by the agitator 32 rotating. Thus, the
toner is supplied to the supply roller 22. After that, the toner
is supplied to the development roller 5 due to rotation of the
supply roller 22. The toner supplied to the development roller
5 enters into between the press-contact rubber 31 of the layer
thickness regulating blade 21 and the outer circumferential
surface of the development roller 5 (the rubber roller 5B),
along with rotation of development roller 5. There, the toner
is regulated with respect to the thickness thereof, and held in
aform of thin layer on the outer circumferential surface of the
development roller 5. Namely, the layer thickness regulating
blade 21 regulates the thickness of the toner on the outer
circumferential surface of the development roller 5 with the
press-contact rubber 31 contacting the outer circumferential
surface of the development roller 5.

(2) Details about Development Cartridge
In the following description, the development roller 5 rotates
counterclockwise when viewed from the right side, as shown
by the thick dashed-line arrow in FIG. 3.

(2-1) Development Casing
As depicted in FIGS. 2A and 2B, the development casing 20
includes a left wall 33 and a right wall 34 that are disposed to
face each other across a predetermined distance in the width
direction, and a top wall 35, as well as the aforementioned
front wall 24 and rear wall 25.

Here, the front wall 24 extends substantially vertically
while the rear wall 25 extends toward a lower front side (see
FIG. 3). Namely, a clearance in the front-to-rear direction
between the front wall 24 and the rear wall 25 becomes
smaller downward. An intermediate section of the rear wall
25 in the up-to-down direction, which intermediate section
faces the supply roller 22 in the front-to-rear direction, pro-
trudes rearward in an arc shape so as to curve along a rear-side
outer circumferential surface of the supply roller 22 (herein-
after, referred to as a protruding section 25A, see FIG. 3). A
lower end of the rear wall 25 extends in the width direction.

The left wall 33 is provided between a left end of the front
wall 24 and a left end of the rear wall 25. The right wall 34 is
provided between a right end of the front wall 24 and a right
end of the rear wall 25. As described above, the clearance in
the front-to-rear direction between the front wall 24 and the
rear wall 25 becomes smaller downward. Therefore, each of
the left wall 33 and the right wall 34 has such a triangle shape
as to become narrower downward. The top wall 35 seals a
portion surrounded by upper ends of the front wall 24, the rear
wall 25, the left wall 33, and the right wall 34, from an upper
side of the surrounded portion. The top wall 35 has a handle
that is provided integrally therewith in a central position of an
upper surface of the top wall 32 in the width direction. The
handle 35A is configured to be gripped in moving the devel-
opment cartridge 6.

A lower end of the front wall 24 extends in the width
direction, and is located higher than each lower end of the rear
wall 25, the left wall 33, and the right wall 34. The aforemen-
tioned opening 23 is defined to be surrounded by the lower
ends of the front wall 24, the rear wall 25, the left wall 33, and
the right wall 34. Thus, the opening 23 is formed substantially
in a rectangular shape elongated in the width direction when
viewed from the front side. Further, the aforementioned
development room 29 is defined to be surrounded by the
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partition wall 26 that extends rearward continuously from the
lower end of the front wall 24, the rear wall 25 (more specifi-
cally, the protruding section 25A and a section lower than the
protruding section 25A), and the lower ends of the left wall 33
and the right wall 34 (see FIG. 3).

Itis noted that, as illustrated in FIG. 4A, in the development
casing 20, an integrated section containing the partition wall
26 and the front wall 24 (hereinafter referred to as a second
frame 37, see a section filled with a dot pattern) and a section
other than the second frame 37 (hereinafter referred to as a
first frame 36) are originally separate components.

(2-1-1) First Frame
As shown in FIG. 5A, the first frame 36 is formed in a tray
shape with a front face 36A thereof being substantially
entirely opened. The first frame 36 has the aforementioned
opening 23 formed at a lower face 36B adjacent to the front
face 36 A from the lower side. The opening 23 is continuous
with an opened portion of the front face 36A.

The left wall 33 includes a lower end portion that is one of
portions defining the opening 23, which will be referred to as
a defining portion 33A. The right wall 34 includes a lower end
portion that is one of the portions defining the opening 23,
which will be referred to as a defining portion 34A. A lower
end surface 33B of the defining portion 33 A forms a left end
of'the lower face 36B. A lower end surface 34B of the defining
portion 34A forms a right end of the lower face 36B. The
lower end surface 33B includes an attachment surface 33C
provided at a front side thereof. The lower end surface 34B
includes an attachment surface 34C provided at a front side
thereof. The attachment surfaces 33C and 34C, which form a
pair, are disposed at both outsides of the opening 23 in the
width direction, respectively. The attachment surface 33C
protrudes inward (i.e., rightward or toward the opening 23) in
the width direction relative to a portion of the lower end
surface 33B that is located at a rear side relative to the attach-
ment surface 33C. The attachment surface 34C protrudes
inward (i.e., leftward or toward the opening 23) in the width
direction relative to a portion of the lower end surface 34B
that is located at a rear side relative to the attachment surface
34C. The attachment surfaces 33C and 34C are substantially
in the same plane when viewed in the width direction.

Each of the attachment surfaces 33C and 34C is formed
substantially in a rectangular shape when viewed from the
lower side. Further, an inner end of each of the attachment
surfaces 33C and 34C (i.e., a right end of the attachment
surface 33C and a left end of the attachment surface 34C) in
the width direction extends substantially linearly along the
front-to-rear direction. A front end of each of the attachment
surfaces 33C and 34C extends substantially linearly along the
width direction. A middle section between the inner end and
the front end of each of the attachment surfaces 33C and 34C
is formed to bend as a step. Additionally, each of the attach-
ment surfaces 33C and 34C includes a screw hole 38 formed
in a position slightly shifted outward from the center of each
of the attachment surfaces 33C and 34C in the width direc-
tion.

Each of the defining portions 33A and 34A includes a shaft
insertion groove 39 formed such that a lower end (which rims
the opening 23) of each defining portion (33A, 34A) is
notched to open to an upper rear side. The deepest portion (an
upper rear end) of each shaft insertion groove 39 is a position
where the development roller (more strictly, the roller shaft
5A, see FIG. 3) is fixed.

The first frame 36 includes seal pedestals 40 provided
around the opening 23 (within the development room 29).
The seal pedestals 40 are formed integrally with the defining
portions 33A of the left wall 33 and the defining portion 34A
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of'the right wall 34, respectively. Further, the seal pedestals 40
extend inward from inner side faces of the left wall 33 and the
right wall 34 in the width direction, respectively. The seal
pedestals 40 are provided at both ends of the opening 23 inthe
width direction in the first frame 36. Each seal pedestal 40 is
located at a rear side relative to one of the attachment surfaces
33C and 34C that is at the same side as the seal pedestal in the
width direction.

Each seal pedestal 40 is formed to, when viewed in the
width direction, be an embowed surface that is recessed rear-
ward so as to curve along the outer circumferential surface of
the development roller 5 (see FI1G. 3) supported by the devel-
opment casing 20. Specifically, each seal pedestal 40 is
divided, near a corresponding one of the shaft insertion
grooves 39, into a lower-side (rear-side) first surface 40 A and
an upper-side (front-side) second surface 40B. In each seal
pedestal 40, the first surface 40A extends in a curved fashion
from the shaft insertion groove 39 toward a lower front side,
and the second surface 40B extends in a curved fashion from
the shaft insertion groove 39 toward an upper front side.

Hereinafter, a front surface (which partially defines a rear
side of the development room 29) of the lower end of the rear
wall 25 included in the first frame 36 will be referred to as a
rear wall defining surface 25B. The rear wall defining surface
25B is sandwiched between (the first surfaces 40 A of) the two
seal pedestals 40 disposed along the left-to-right direction. An
upper half portion of the rear wall defining surface 25B is a
curved surface 25C that is formed to, when viewed in the
width direction, protrude in an arc shape toward a lower rear
side. Further, a lower half portion of the rear wall defining
surface 25B is a flat surface 25D that extends substantially
linearly from a lower end of the curved surface 25C toward a
lower front side (see FIG. 3 as well).

Three engagement projections 41 (41A and 41B) are
formed integrally with the flat surface 25D in a substantially
central position, a left end position, and a right end position on
the flat surface 25D in the width direction, respectively.
Referring to an enlarged view of a region surrounded by a
dashed line in FIG. 3, each engagement projection 41
includes, in an integrated manner, a protruding section 42 that
protrudes forward from the flat surface 25D, and a bending
section 43 that extends in a bending manner from a front end
of the protruding section 42 toward the lower front side.

Relative to the development roller 5 supported by the
development casing 20 as depicted in FIG. 3, the bending
section 43 is bent in such a direction as to be farther (from the
development roller 5). An angle 0 between the flat surface
25D and each protruding section 42 is set to be equal to or less
than 90 degrees.

(2-1-2) Second Frame
As illustrated in FIG. 6A, the second frame 37 is configured
by integrating the partition wall 26 and the front wall 24, and
formed to be elongated in the width direction with a lower end
of'the second frame 37 being bent rearward.

As shown in FIG. 4A, the partition wall 26 is formed to,
when viewed from the lower side, be rectangular in a manner
elongated in the width direction. Each end of the partition
wall 26 in the left-to-right direction (the width direction)
extends substantially linearly in the front-to-rear direction.
The dimension of the partition wall 26 in the width direction
(i.e., the distance between the left end and the right end of the
partition wall 26) is slightly smaller than the distance between
the attachment surface 33C at the side of the left wall 33 and
the attachment surface 34C at the side of the right wall 34 of
the first frame 36.

A lower surface of the partition wall 26 is flat substantially
over the entire area thereof, and hereinafter will be referred to
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as a facing surface 26 A. Onthe facing surface 26 A, plural ribs
50 (in the embodiment, three ribs 50) are formed at intervals
of a predetermined distance in the width direction, integrally
with the facing surface 26 A. Each rib 50 extends in the front-
to-rear direction and protrudes downward from the facing
surface 26 A (see FIG. 6). A rear end of the partition wall 26
extends substantially linearly in the width direction, and plu-
ral bars 51 (in the embodiment, two bars 51) are formed in a
middle area of the rear end of the partition wall 26 in the width
direction, integrally with the partition wall 26. Each bar 51 is
elongated in the front-to-rear direction, and extends rearward
from the rear end of the partition wall 26.

Further, as shown in FIG. 6B, in the second frame 37, the
front wall 24 has a rear surface formed in a rectangular shape
elongated in the width direction. Additionally, on the rear
surface of the front wall 24, a joint rib 53 is integrally formed
along the outline of the rear surface, so as to protrude slightly
rearward from the rear surface. The joint rib 53 is provided
slightly inside the outline of the rear surface of the front wall
24, along a figure formed in a rectangle shape elongated in the
width direction that is similar to the outline of the rear surface.
Nevertheless, the joint rib 53 is disconnected at a lower end of
the rear surface of the front wall 24. The aforementioned three
ribs 50 are located in the disconnected region (i.e., in aregion
where the joint rib 53 is disconnected).

Further, at the lower end side of the rear surface of the front
wall 24, a left section (i.e., a lower left rib 53A) and a right
section (i.e., a lower right rib 53B) of the joint rib 53 relative
to the disconnected region extend linearly along the width
direction. At each inside end of the lower left rib 53A and the
lower right rib 53B in the width direction, a stop rib 52 is
formed. Each stop rib 52 extends downward from a corre-
sponding one of the lower left rib 53 A and the lower right rib
53B, up to alower edge of the rear surface of the front wall 24.
Itis noted that the stop ribs 52 may be provided to not only the
second frame 37 but also the first frame 36 (see FIGS. 5A to
5C), or may be provided only to the first frame 36.

(2-1-3) Assembly of Development Casing
Referring to FIG. 4B, an explanation will be provided about
assembly of the development casing 20. To assemble the
development casing 20 that includes the first frame 36 and the
second frame 37, the second frame 37 is joined with the first
frame 36 so as to cover, from the front side, the opened front
face 36 A of the first frame 36.

Specifically, the front wall 24 of the second frame 37 shuts
the opened front face 36A of the first frame 36 from the front
side. At this time, the stop ribs 52 and the joint rib 53 of the
front wall 24 (see FIG. 6B) are, from the front side, brought
into contact with a portion (hereinafter referred to as a rim
section 36C, see FIGS. 5A to 5C) of the first frame 36 that
rims the opened front face 36A, and connected with the rim
section 36C in an ultrasonic welding method. Thereby, when
the joint rib 53 and the stop ribs 52 of the second frame 37 are
connected in the welding method with the rim section 36C of
the first frame 36 such that the second frame 37 is joined with
the first frame 36, the development casing 20 is completely
assembled.

In this state, the partition wall 26 of the second frame 37 is
fitted between the attachment surface 33C of the left wall 33
and the attachment surface 34C of the right wall 34 that are
included in the first frame 36. Therefore, the facing surface
26A, which is a lower surface of the partition wall 26, is
disposed between the two attachment surfaces 33C and 34C.
In this state, the facing surface 26A is substantially in the
same plane as the two attachment surfaces 33C and 34C when
viewed in the width direction (see FIG. 3).
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In the state where the development casing 20 is assembled
in the aforementioned manner, each bar 51 of the partition
wall 26 of the second frame 37 contacts the rear wall 25 of the
first frame 36 from the front side. Thereby, an adequate stift-
ness of a portion of the development casing 20 that surrounds
the communication hole 27 is ensured. Thus, in the state
where the development casing 20 is assembled, there is no
gap between the rim section 36C rimming the front face 36 A
of'the first frame 36 (see FIGS. 5A to 5C) and the ribs (i.e., the
joint rib 53 and the stop ribs 52) of the front wall 24 (see FIG.
6). Meanwhile, gaps (hereinafter referred to as a first gaps X,
see FIGS. 4A and 4B) are inevitably formed, each of which is,
in the width direction, between a corresponding one of the
attachment surfaces 3C and 34C and the facing surface 26 A
disposed between the attachment surfaces 33C and 34C. Each
first gap X, which is formed on a corresponding one of both
sides of the facing surface 26A in the width direction, extends
substantially linearly along the front-to-rear direction
between the facing surface 26 A and a corresponding one of
the attachment surfaces 33C and 34C. Further, each first gap
X communicates with the communication hole 27 and the
toner container 28 (see FIG. 3).

Further, a front end of each of the attachment surfaces 33C
and 34C forms a part of the aforementioned rim section 36C
(see FIGS. 5A to 5C). The front end of the left attachment
surface 33C faces a left portion, relative to the partition wall
26, of the lower end ofthe front wall 24 from the rear side. The
front end of the right attachment surface 34C faces a right
portion, relative to the partition wall 26, of the lower end of
the front wall 24 from the rear side. Therefore, a gaps (here-
inafter referred to as second gaps Y), which extends substan-
tially linearly along the width direction, are formed respec-
tively in the following two regions: one of the regions is
between the front end of the attachment surface 33C and the
left portion, relative to the partition wall 26, of the lower end
of the front wall 24, and the other is between the front end of
the attachment surface 34C and the right portion, relative to
the partition wall 26, of the lower end of the front wall 24.
Each second gap Y is continuous, at an inside end thereof in
the width direction, with the front end of one of the first gaps
X that is at the same side as the second gap Y in the width
direction. It is noted that above each second gap Y, a corre-
sponding one of the lower left rib 53 A and the lower right rib
53B (see FIG. 6B) is disposed. Thereby, communication
between each second gap Y and the toner container 28 (see
FIG. 3) is blocked by a corresponding one of the lower left rib
53A and the lower right rib 53B.

Thus, the toner container 28 (see FIG. 3) is in communi-
cation with the development room 29 via the communication
hole 27 and the left and right first gaps X. Nevertheless, the
toner container 28 is cut off (hermetically sealed) from the
outside, except for the communication via the communica-
tion hole 27 and the left and right first gaps X. Further, each of
the aforementioned stop ribs 52 is on the same-side one of the
second gapsY in the width direction, in the state connected in
the welding method with the rim section 36C ofthe first frame
36. Therefore, each second gap Y is blocked and divided in the
middle by a corresponding one of the stop ribs 52.

(2-2) Layer Thickness Regulating Blade
An explanation will be provided about the layer thickness
regulating blade 21 with reference to FIG. 7A. In the layer
thickness regulating blade 21, the press-contact rubber 31 is
disposed at a rear end of a lower surface 30A of the plate
spring 30, along the width direction. The plate spring 30
includes a through hole 60 formed at each side, in the width
direction, of a front end of the plate spring 30. Each through
hole 60 penetrates the plate spring 30 in the up-to-down
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direction. A left one 60A of the through holes 60 is formed to
be slightly elongated in the width direction. A right one 60B
of the through holes 60 is a round hole.

As illustrated in FIG. 7B, an upper surface 30B of the plate
spring 30 is provided with a seal member 61 (which is filled
with dots in FIG. 7B). The seal member 61 is formed in a strip
shape elongated in the width direction. The seal member 61
has substantially the same length as the plate spring 30 in the
width direction. Further, the seal member 61 is made of elas-
tic material such as a sponge. The seal member 61 is provided
integrally with a first section 62 elongated in the width direc-
tion and second sections 63 respectively provided at both
sides of the first section 62 in the width direction. Each end of
the first section 62 in the width direction is slightly bent
rearward. The second sections 63 extend forward (i.e., in a
direction perpendicular to the width direction) respectively
from the both ends of the first section 62 in the width direc-
tion. Therefore, the seal member 61 is formed as a whole in a
U-shape flattened in the front-to-rear direction with an open
front side thereof when viewed from the upper side. Namely,
the seal member 61 has a recessed area 61A formed to be
recessed rearward from the front end of the seal member 61.

The seal member 61 is attached, from the upper side, to the
upper surface 30B of the plate spring 30, e.g., via a double-
sided adhesive tape. In this state, a rear end of the first section
62 is located slightly in front of a rear end of the plate spring
30. A front end of each second section 63 is located so as to
coincide with a front end of the plate spring 30. The left
second section 63A is adjacent to the right side of the left
through hole 60A. The right second section 63B is adjacent to
the left side of the right through hole 60B. In this state, the
upper surface 30B of the plate spring 30 includes a sur-
rounded section 30C that is surrounded by the first section 62
and the left and right second sections 63.

In the layer thickness regulating blade 21 with the seal
member 61 attached to the plate spring 30, as depicted in FI1G.
2, a screw 64 is inserted into each of the through holes 60 (see
FIGS. 7A and 7B) formed at the both ends of the plate spring
30 in the width direction. Further, each screw 64 is screwed
into a corresponding one of the screw holes 38 (see FIG. 4A)
that is at the same side as the screw 64 in the width direction.
Thereby, the layer thickness regulating blade 21 is attached,
from the lower side, to the attachment surface 33C of the left
wall 33 that has the screw hole 38 formed therein and the
attachment surface 34C of the right wall 34 that has the screw
hole 38 formed therein.

In this state, the layer thickness regulating blade 21 is
provided between and fixed to the left wall 33 and the right
wall 34. Thus, as shown in FIG. 3, the plate spring 30 is
configured to face, from the lower side, the attachment sur-
faces 33C and 34C and the partition wall 26 across the seal
member 61. Further, the lower surface (i.e., the facing surface
26A) of the partition wall 26 faces, from the upper side, a
portion of the plate spring 30 between the attachment surfaces
33C and 34C (see FIG. 4A).

Each screw 64 is screwed into a corresponding one of the
screw holes 38 (see FIG. 4). Therefore, the seal member 61 is
pinched and compressed between the plate spring 30 and the
opposite surfaces such as the attachment surfaces 33C and
34C and the partition wall 26, due to a force applied for
screwing the screws 64 into the screw holes 38.

Attention is now drawn to FIG. 4B. The first section 62 of
the seal member 61 thus compressed faces, from the lower
side, the facing surface 26 A and the attachment surfaces 33C
and 34C pinching the facing surface 26 A. Namely, the first
section 62 is between the layer thickness regulating blade 21
and the opposite surfaces such as the facing surface 26 A and
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the attachment surfaces 33C and 34C, so as to seal a gap Z
(see FIG. 3) between the layer thickness regulating blade 21
and the opposite surfaces such as the facing surface 26 A and
the attachment surfaces 33C and 34C over the entire length of
the gap 7 in the width direction. Therefore, the first section 62
prevents the toner in the development casing 20 from leaking
out of the development casing 20.

On the other hand, the left second section 63A seals, from
the lower side, the left one of the first gaps X and the left one
of'the second gaps Y that is continuous with the left first gap
X. Further, the right second section 63B seals, from the lower
side, the right one of the first gaps X and the right one of the
second gaps Y that is continuous with the right first gap X.
Therefore, the toner stored in the toner container 28 (see FIG.
3) is prevented from leaking downward (toward the layer
thickness regulating blade 21) from the first gaps X.

Additionally, in a situation where the toner, which is in the
first gaps X, might leak outside in the width direction from the
second gaps Y, the toner is blocked by the stop ribs 52 from
leaking outside in the width direction from the second gaps Y
each of which is blocked and divided in the middle by a
corresponding one of the stop ribs 52.

Each screw hole 38 is located adjacent to one of the second
sections 63 that is at the same side, in the width direction, of
a corresponding one of the attachment surfaces 33C and 34C.
Further, each rib 50, which is formed on the lower surface
(i.e., the facing surface 26A) of the partition wall 26, is
located at the front side of the first section 62, between the two
second sections 63, when viewed from the lower side. More-
over, each rib 50 contacts the surrounded section 30C (see
FIG. 7B) of the upper surface 30B of the plate spring 30, via
the recessed area 61 A of the seal member 61, from the upper
side (see FIG. 3).

(2-3) Lower Film and Elastic Member
As illustrated in FIG. 3, the development cartridge 6 includes
a lower film 70, which is configured to prevent the toner from
leaking from between the outer circumferential surface of the
development roller 5 (i.e., the outer circumferential surface of
the rubber roller 5B, and the same will apply to the following
explanation) and the rear wall 25 of the development casing
20. Further, the development cartridge 6 includes an elastic
member 71, which is configured to press the lower film 70
against the outer circumferential surface of the development
roller 5.

As depicted in FIGS. 8A and 8B, the lower film 70 is
formed from a flexible material such as a PET sheet and a
rubber sheet, substantially in a rectangular shape elongated in
the width direction. The lower film 70 has an upper end
referred to as a free end 70A, and a lower end referred to as a
base end 70B. Each of an upper edge of the free end 70A and
a lower edge of the base end 70B extends linearly along the
width direction.

The base end 70B has through holes elongated in the width
direction (hereinafter referred to as engagement holes 72).
The engagement holes 72 (72A and 72B) are located in
respective positions slightly upward away from the lower
edge of the base end 70B, at substantially the center and both
sides of the base end 70B in the width direction. The engage-
ment hole 72B at each side of the base end 70B in the width
direction is longer in the width direction than the engagement
hole 72 A substantially at the center of the base end 70B in the
width direction. Further, substantially [.-shaped notched sec-
tions 73 are formed at both corners of the base end 70B in the
width direction.

The elastic member 71 is shown filled with a dot pattern in
FIGS. 8A and 8B. The elastic member 71 is formed from
elastic material such as sponge and rubber, substantially in a
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shape of square-pole elongated in the width direction. The
dimension of the elastic member 71 in the width direction is
substantially the same as that of the free end 70A of the lower
film 70.

Subsequently, an explanation will be provided about
assembly of the lower film 70 and the elastic member 71 in the
development cartridge 6. As illustrated in FIG. 5B, when the
lower film 70 is brought into a posture extended in the width
direction, each engagement hole 72 of the lower film 70 is
engaged with a corresponding one of the engagement projec-
tions 41 that is in the same position as the engagement hole
72, in the width direction on the rear wall 25 of the develop-
ment casing 20. Specifically, the engagement projection 41A
substantially in the center in the width direction is engaged
with the engagement hole 72A substantially in the center in
the width direction. Additionally, the left engagement projec-
tion 41B is engaged with the left engagement hole 72B.
Further, the right engagement projection 41B is engaged with
the right engagement hole 72B.

Here, the engagement projection 41A substantially in the
center in the width direction is engaged with the engagement
hole 72A with little clearance therebetween in the width
direction. Nevertheless, the left and right engagement projec-
tions 41B are respectively engaged with the left and right
engagement holes 72B wider than the engagement hole 72A,
with allowance for a clearance between the engagement pro-
jections 41B and the engagement holes 72A in the width
direction. Therefore, first by engaging the engagement pro-
jection 41 A with the engagement hole 72A, the center of the
lower film 70 in the width direction is positioned. Thereafter,
by engaging the left and right engagement projections 41B
with the left and right engagement holes 72B, respectively,
with allowance for the clearance between the engagement
projections 41B and the engagement holes 72A in the width
direction, the lower film 70 is attached to the development
casing 20 in a wrinkle-free state.

Thus, When the engagement projections 41 are engaged
with the engagement holes 72, the lower film 70 extends
toward an upper rear side, from the base end 70B to the free
end 70A in a state where the base end 70B is located closer to
the rear wall 25 (the development casing 20) than the free end
70A (see FIG. 3 as well).

Then, the elastic member 71 is placed between the free end
70A of the lower film 70 and the rear wall 25 (the develop-
ment casing 20). It is noted that the elastic member 71 may
previously be placed on the rear wall 25, and thereafter the
engagement projections 41 may be engaged with the engage-
ment holes 72 of the lower film 70. In this case as well,
consequently, the elastic member 71 is placed between the
free end 70A and the rear wall 25. It is noted that the elastic
member 71 is not completely hidden behind the free end 70A,
but protrudes from the free end 70 A toward the upper rear side
over the entire length of the elastic member 71 in the width
direction (see FIG. 3 as well).

In this state, in the case where the development roller 5 is
attached to the development casing 20, the lower film 70
extends from the rear wall 25 toward the outer circumferential
surface of the development roller 5 when viewed in the width
direction, such that the free end 70A is closer to the outer
circumferential surface of the development roller 5 than the
base end 70B (see the enlarged view of FIG. 3). The free end
70A contacts, from a lower rear side, the entire length of the
outer circumferential surface of the development roller 5 (the
rubber roller 5B) in the width direction.

In addition, the elastic member 71 faces, from a lower rear
side, the entire length of the outer circumferential surface of
the development roller 5 in the width direction. Concurrently,
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the elastic member 71 presses the entire length of the free end
70A of the lower film 70 in the width direction against the
entire length, in the width direction, of the lower rear side of
the outer circumferential surface of the development roller 5.
The elastic member 71 is compressed between the develop-
ment roller 5 and the rear wall 25, and presses the free end
70A by a force for restoring itself from the compressed state
to an original state.

Then, a portion of the elastic member 71, which protrudes
from the free end 70 A toward an upper rear side as described
above, presses, from a lower rear side, a portion of the outer
circumferential surface of the development roller 5 which
portion is adjacent to the free end 70 A downstream relative to
the free end 70A in the rotational direction of the develop-
ment roller 5. Therefore, the elastic member 71 presses both
the free end 70A of the lower film 70 and the portion of the
outer circumferential surface of the development roller 5
which portion is adjacent to the free end 70A.

Thus, the elastic member 71 presses the free end 70 A of the
lower film 70 against the outer circumferential surface of the
development roller 5. Hence, the free end 70A is positioned
while being elastically pinched between the elastic member
71 and the outer circumferential surface of the development
roller 5 in gap-less close contact with the outer circumferen-
tial surface of the development roller 5. In addition, the lower
film 70 seals the gap between the lower rear side of the outer
circumferential surface of the development roller 5 and the
rear wall 25 (specifically, the rear wall defining surface 25B).
Moreover, the elastic member 71 (specifically, the portion of
the elastic member 71 that protrudes from the free end 70A
toward the upper rear side) seals the gap between the lower
rear side of the outer circumferential surface of the develop-
ment roller 5 and the rear wall 25. Namely, the gap between
the lower rear side of the outer circumferential surface of the
development roller 5 and the rear wall 25 is sealed doubly by
the lower film 70 and the elastic member 71.

In this state, when the development roller 5 rotates (see the
thick dashed-line arrow in FIG. 3), the outer circumferential
surface of the development roller 5 slides relative to the free
end 70A of the lower film 70 and the elastic member 71.
Nonetheless, the gap between the lower rear side of the outer
circumferential surface of the development roller 5 is always
sealed. Thereby, the toner, stored at the rear side relative to the
development roller 5 inside the development casing 20, is
prevented from leaking outside the development cartridge 6
from between the lower rear side of the outer circumferential
surface of the development roller 5 and the rear wall 25.

(2-4) Side Seals
As shown in FIG. 5C, the development casing 20 is provided
with two side seals 80. The side seals 80 are configured to
prevent the toner held on the development roller 5 (see F1G. 1)
from leaking outside the development casing 20 from both
sides, in the width direction, of the outer circumferential
surface of the development roller 5.

Each side seal 80 is formed in a strip shape elongated along
a corresponding one of the substantially arcate seal pedestals
40 (see FIGS. 5A and 5B). Further, each side seal 80 is formed
from elastic material such as felt and sponge. Each side seal
80 is attached to a corresponding one of the seal pedestals 40
via a double-sided adhesive tape (not shown), so as to bridge
the first surface 40 A and the second surface 40B (i.e., so as to
seal a region, broken by the seal pedestal 40, between the first
surface 40A and the second surface 40B) (see FIG. 5B). In
this state, each side seal 80 is curved as a whole in an arched
shape recessed rearward along a corresponding one of the seal
pedestals 40, when viewed in the width direction. The two
side seals 80 contact, from the rear side, both sides of the
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elastic member 71 in the width direction, respectively, so asto
overlap the both sides of the elastic member 71 in the width
direction when viewed in the front-to-rear direction (or when
viewed in a radial direction of the development roller 5 that is
perpendicular to the width direction).

In the development roller 5 (see FIG. 3) attached to the
development casing 20, each end of the roller shaft SA in the
width direction is fitted into the deepest portion (the upper-
rear-side end) of the shaft insertion groove 39 of a corre-
sponding one of the left and right walls 33 and 34 that is at the
same side in the width direction, via a bearing (not shown).

In this state, in the development roller 5, a rear-side outer
circumferential surface of each end of the rubber roller 5B in
the width direction contacts the side seal 80 attached to a
corresponding one of the seal pedestals 40 (see FIG. 5) that is
at the same side in the width direction, so as to press, from the
front side, the side seal 80 against the corresponding seal
pedestal 40 (see FIGS. 2A and 2B). Thereby, each side seal 80
seals the gap between one of the seal pedestals 40 and one end
of the outer circumferential surface of the rubber roller 5B
that are at the same side in the width direction.

In this state, when the development roller 5 rotates, the
rear-side outer circumferential surface of each end of the
development roller 5 (the rubber roller 5B) in the width direc-
tion contacts a corresponding one of the side seals 80 in a
sliding manner. Thereby, at that time, the toner is prevented
from leaking outside, in the width direction, a region of the
outer circumferential surface of the rubber roller 5B between
the left and right side seals 80.

(2-5) Block Member
In the development casing 20, a block member 81 configured
from a PET sheet elongated in the width direction is attached,
from the lower side, to a portion (hereinafter referred to as an
attachment portion 82) that defines the lower end of the open-
ing 23, using a double-sided adhesive tape. Thereby, the toner
stored at a lower side of the opening 23 inside the develop-
ment casing 20 is blocked by the block member 81 from
leaking from the opening 23.

3. Operations and Effects
As described above, the development cartridge 6 has the
opening 23 formed in the development casing 20 configured
to accommodate toner. Further, the development roller 5 con-
figured to hold toner on the outer circumferential surface
thereof is rotatably supported by the development casing 20,
in the opening 23 (see FIG. 3).

The development cartridge 6 is provided with the lower
film 70. The lower film 70 extends along the rotational axis
direction of the development roller 5 (i.e., along the width
direction), from the development casing 20 toward the outer
circumferential surface of the development roller 5. As illus-
trated in the enlarged view of FIG. 3, the lower film 70 has the
free end 70A provided at the side of the outer circumferential
surface of the development roller 5, and the base end 70B
provided at the side of the development casing 20 (the rear
wall 25). The free end 70A of the lower film 70 contacts the
entire length of the outer circumferential surface of the devel-
opment roller 5 in the width direction. Thereby, the lower film
70 seals the gap between the outer circumferential surface of
the development roller 5 and the development casing 20, so as
to prevent the toner from leaking from between the outer
circumferential surface of the development roller 5 and the
development casing 20.

The development cartridge 6 is provided with the elastic
member 71. The elastic member 71 faces the entire length of
the outer circumferential surface of the development roller 5
in the width direction. In addition, the elastic member 71 is
disposed between the free end 70A of the lower film 70 and
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the development casing 20 (the rear wall 25), and configured
to press the free end 70 A of the lower film 70 against the entire
length of the outer circumferential surface of the development
roller 5 in the width direction.

Namely, in the development cartridge 6, the lower film 70
is fixed with the free end 70 A thereof being pinched between
the outer circumferential surface of the development roller 5
and the elastic member 71. Therefore, it is possible to easily
attach the lower film without a double-sided adhesive tape.

As described above, the elastic member 71 presses the free
end 70A of the lower film 70 against the entire length of the
outer circumferential surface of the development roller 5 in
the width direction. Hence, the free end 70A of the lower film
70 can certainly contact the entire length of the outer circum-
ferential surface of the development roller 5 in the width
direction. Thus, it is possible to certainly avoid toner leak in a
position where toner leak is the most likely to occur in con-
nection with the lower film 70 (i.e., in a position between the
free end 70A of the lower film 70 and the outer circumferen-
tial surface of the development roller 5). In other words, it is
possible to certainly prevent the toner from leaking from
between the outer circumferential surface of the development
roller 5 and the development casing 20.

Further, a space between the lower film 70 and the rear wall
25 (the rear wall defining surface 25B) of the development
casing 20 is sealed by the elastic member 71. Therefore, it is
possible to prevent the toner from being stored in the space.

The elastic member 71 presses both the free end 70A of the
lower film 70 and a portion of the outer circumferential sur-
face of the development roller 5 which portion is adjacent to
the free end 70A of the lower film 70. Namely, the elastic
member 71 presses the free end 70A of the lower film 70
against the outer circumferential surface of the development
roller 5 while directly pressing the outer circumferential sur-
face of the development roller 5. Thus, it is possible to cer-
tainly seal the gap between the free end 70 A of the lower film
70 and the outer circumferential surface of the development
roller 5, and concurrently seal the gap between the outer
circumferential surface of the development roller 5 and the
development casing 20 (the rear wall 25) with the elastic
member 71 in a certain manner. Thereby, it is possible to more
certainly prevent the toner from leaking from between the
outer circumferential surface of the development roller 5 and
the development casing 20.

Further, since the elastic member 71 functions as above so
as to seal the gap between the free end 70A of the lower film
70 and the outer circumferential surface of the development
roller 5, it is possible to reduce a contact pressure of the free
end 70A of the lower film 70 against the outer circumferential
surface of the development roller 5. In other words, even
though the contact pressure of the free end 70A of the lower
film 70 against the outer circumferential surface of the devel-
opment roller 5 is small, it is possible to certainly seal the gap
between the free end 70A of the lower film 70 and the outer
circumferential surface of the development roller 5 owing to
the existence of the elastic member 71. Furthermore, as it is
possible to reduce the contact pressure of the free end 70A of
the lower film 70 against the outer circumferential surface of
the development roller 5, it is possible to rotate the develop-
ment roller 5 with a low torque.

It is noted that the elastic member 71 may be configured to
press only the free end 70 A of the lower film 70 (not to press
the outer circumferential surface of the development roller 5).
In this respect, however, in order to certainly seal the gap
between the free end 70A of the lower film 70 and the outer
circumferential surface of the development roller 5, the con-
tact pressure of the free end 70A of the lower film 70 against
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the outer circumferential surface of the development roller 5
has to be increased. Thus, the development roller 5 is required
to be rotated with a higher torque.

The base end 70B of the lower film 70 has the engagement
hole 72A formed substantially in the center thereof in the
width direction, and the engagement holes 72B formed at the
both ends thereof in the width direction. The engagement
projection 41A of the development casing 20 is engaged with
the engagement hole 72A. The engagement projections 41B
of the development casing 20 are engaged with the engage-
ment holes 72B (see FIG. 5B).

Thereby, even though the development roller 5 is rotating
(see the thick dashed-line arrow in FIG. 3), it is possible to
prevent the lower film 70 from being drawn by the develop-
ment roller S from the side of free end 70 A in contact with the
outer circumferential surface of the development roller 5.

Instead of the configuration to fit the engagement projec-
tions 41 of the development casing 20 into the development
holes 72 of the lower film 70, for instance, ribs (not shown)
provided at the side of the development casing 20 may be
engaged with the notched sections 73 formed at the both ends
of the lower film 70 in the width direction.

Each engagement projection 41B is engaged with a corre-
sponding one of the engagement holes 72B with allowance
for a clearance between the engagement projection 41B and
the engagement hole 72B in the width direction (see FIG. 5B).
Therefore, when the base end 70B of the lower film 70 is
attached to the development casing 20, it is possible to prevent
wrinkles from being formed in the lower film 70 as the
engagement holes 72B can move in the width direction rela-
tive to the engagement projections 41B.

Each engagement projection 41 is formed in a hook shape,
which includes the protruding section 42 that protrudes from
the development casing 20 (the rear wall 25) and the bending
section 43 that extends in a bending manner from the front
end of the protruding section 42 in such a direction as to be
farther from the development roller 5.

Therefore, each engagement projection 41 can certainly be
engaged with a corresponding one of the engagement holes
72 (see FIG. 5B). Hence, it is possible to certainly prevent the
lower film 70 from being drawn by the development roller 5
rotating.

The angle 8 between the flat surface 25D and each protrud-
ing section 42 is set to be equal to or less than 90 degrees (see
the enlarged view of FIG. 3). Thus, each engagement projec-
tion 41 can be engaged with a corresponding one of the
engagement holes 72 in a more certain manner as a sharply-
bent hook.

As shown in FIG. 5C, the development cartridge 6 is pro-
vided with the side seals 80. The side seals 80 contact the both
sides, in the width direction, of the outer circumferential
surface of the development roller 5, so as to prevent the toner
from leaking from the ends of the outer circumferential sur-
face of the development roller 5 in the width direction (see
FIG. 2).

The two side seals 80 contact the both sides of the elastic
member 71 in the width direction, respectively, so as to over-
lap the both sides of the elastic member 71 in the width
direction when viewed in the front-to-rear direction (or when
viewed in the radial direction of the development roller 5).
Therefore, it is possible to block the toner that goes along the
elastic member 71 in the width direction, and thus to prevent
the toner from leaking outside the elastic member 71 in the
width direction.

Hereinabove, the embodiment according to aspects of the
present invention has been described. The present invention
can be practiced by employing conventional materials, meth-
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odology and equipment. Accordingly, the details of such
materials, equipment and methodology are not set forth
herein in detail. In the previous descriptions, numerous spe-
cific details are set forth, such as specific materials, structures,
chemicals, processes, etc., in order to provide a thorough
understanding of the present invention. However, it should be
recognized that the present invention can be practiced without
reapportioning to the details specifically set forth. In other
instances, well known processing structures have not been
described in detail, in order not to unnecessarily obscure the
present invention.

Only an exemplary embodiment of the present invention
and but a few examples of their versatility are shown and
described in the present disclosure. It is to be understood that
the present invention is capable of use in various other com-
binations and environments and is capable of changes or
modifications within the scope of the inventive concept as
expressed herein.

What is claimed is:
1. A development device comprising:
a casing configured to accommodate development agent,
the casing having an opening;
a developing member rotatably supported, in the opening,
by the casing, the developing member being configured
to hold development agent on an outer circumferential
surface thereof;
a first seal member extending in a first direction parallel to
a rotational axis of the developing member, from the
casing to the outer circumferential surface of the devel-
oping member, the first seal member comprising a base
end provided at a side of the casing and a free end
provided at a side of the outer circumferential surface of
the developing member, the free end contacting an entire
length, in the first direction, of the outer circumferential
surface of the developing member so as to prevent the
development agent accommodated in the casing from
leaking from between the casing and the outer circum-
ferential surface of the developing member; and
an elastic member disposed between the casing and the free
end of the first seal member so as to face the entire
length, in the first direction, of the outer circumferential
surface of the developing member, the elastic member
being configured to press the free end of the first seal
member against the entire length, in the first direction, of
the outer circumferential surface of the developing
member, the elastic member being configured to press
both the free end of the first seal member and a portion of
the outer circumferential surface of the developing
member, which portion is adjacent to the free end of the
first seal member.
2. The development device according to claim 1,
wherein the base end of the first seal member comprises:
a first engaged portion formed substantially in a center
of the base end in the first direction; and

a second engaged portion formed on at least one of both
ends of the base end in the first direction, and

wherein the casing comprises:

a first engaging portion configured to engage with the
first engaged portion; and

a second engaging portion configured to engage with the
second engaged portion.

3. The development device according to claim 2,

wherein the second engaging portion is configured to
engage with the second engaged portion with allowance
foraclearance between the second engaging portion and
the second engaged portion in the first direction.
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4. The development device according to claim 2,

wherein each of the first and second engaging portions
comprises:

a protruding section configured to protrude from the
casing; and

abending section configured to bend at a free end of the
protruding section and extend in such a direction as to
be farther from the developing member.

5. The development device according to claim 4,

wherein the casing comprises a flat surface on which the
protruding section of each of the first and second engag-
ing portions is formed, and

wherein an angle between the flat surface and each of the
protruding sections is set to be equal to or less than 90
degrees.

6. The development device according to claim 2,

wherein the second engaged portion comprises two
engaged segments formed on the both ends of the base
end in the first direction, respectively, and

wherein the second engaging portion comprises two
engaging segments each of which is configured to
engage with a corresponding one of the two engaged
segments.

7. The development device according to claim 1, further
comprising a second seal member configured to contact each
of both ends, in the first direction, of the outer circumferential
surface of the developing member so as to prevent the devel-
opment agent accommodated in the casing from leaking from
the both ends, in the first direction, of the outer circumferen-
tial surface of the developing member,

wherein the second seal member contacts each of both ends
of the elastic member in the first direction in a manner
mutually overlapping when viewed in a second direction
that is a radial direction, perpendicular to the first direc-
tion, of the developing member.

8. The development device according to claim 7,

wherein the second seal member comprises two seal sec-
tions each of which is configured to contact a corre-
sponding one of the both ends, in the first direction, of
the outer circumferential surface of the developing
member, and to contact a corresponding one of the both
ends of the elastic member in the first direction in a
manner mutually overlapping when viewed in the sec-
ond direction.

9. Animage forming device configured to print an image on

a sheet, comprising a development device detachably incor-
porated in the image forming device,

wherein the development device comprises:

a casing configured to accommodate development agent,
the casing having an opening;

a developing member rotatably supported, in the opening,
by the casing, the developing member being configured
to hold development agent on an outer circumferential
surface thereof;

a first seal member extending in a first direction parallel to
a rotational axis of the developing member, from the
casing to the outer circumferential surface of the devel-
oping member, the first seal member comprising a base
end provided at a side of the casing and a free end
provided at a side of the outer circumferential surface of
the developing member, the free end contacting an entire
length, in the first direction, of the outer circumferential
surface of the developing member so as to prevent the
development agent accommodated in the casing from
leaking from between the casing and the outer circum-
ferential surface of the developing member; and
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an elastic member disposed between the casing and the free
end of the first seal member so as to face the entire
length, in the first direction, of the outer circumferential
surface of the developing member, the elastic member
being configured to press the free end of the first seal
member against the entire length, in the first direction, of
the outer circumferential surface of the developing
member, the elastic member being configured to press
both the free end of the first seal member and a portion of
the outer circumferential surface of the developing
member, which portion is adjacent to the free end of the
first seal member.
10. The image forming device according to claim 9,
wherein the base end of the first seal member comprises:
a first engaged portion formed substantially in a center
of the base end in the first direction; and
a second engaged portion formed on at least one of both
ends of the base end in the first direction, and
wherein the casing comprises:
a first engaging portion configured to engage with the
first engaged portion; and
a second engaging portion configured to engage with the
second engaged portion.
11. The image forming device according to claim 10,
wherein the second engaging portion is configured to
engage with the second engaged portion with allowance
foraclearance between the second engaging portion and
the second engaged portion in the first direction.
12. The image forming device according to claim 10,
wherein each of the first and second engaging portions
comprises:
a protruding section configured to protrude from the
casing; and
abending section configured to bend at a free end of the
protruding section and extend in such a direction as to
be farther from the developing member.
13. The image forming device according to claim 12,
wherein the casing comprises a flat surface on which the
protruding section of each of the first and second engag-
ing portions is formed, and
wherein an angle between the flat surface and each of the
protruding sections is set to be equal to or less than 90
degrees.
14. The image forming device according to claim 10,
wherein the second engaged portion comprises two
engaged segments formed on the both ends of the base
end in the first direction, respectively, and
wherein the second engaging portion comprises two
engaging segments each of which is configured to
engage with a corresponding one of the two engaged
segments.
15. The image forming device according to claim 9,
wherein the development device further comprises a sec-
ond seal member configured to contact each of both
ends, in the first direction, of the outer circumferential
surface of the developing member so as to prevent the
development agent accommodated in the casing from
leaking from the both ends, in the first direction, of the
outer circumferential surface ofthe developing member,
and
wherein the second seal member contacts each of both ends
of the elastic member in the first direction in a manner
mutually overlapping when viewed in a second direction
that is a radial direction, perpendicular to the first direc-
tion, of the developing member.
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16. The image forming device according to claim 15,

wherein the second seal member comprises two seal sec-
tions each of which is configured to contact a corre-
sponding one of the both ends, in the first direction, of
the outer circumferential surface of the developing 5
member, and to contact a corresponding one of the both
ends of the elastic member in the first direction in a
manner mutually overlapping when viewed in the sec-
ond direction.



